Dietary prevention of cataracts in the pink-eyed RCS rat.
The American Institute of Nutrition purified ingredient diet (AIN-76) prevented occurrence of mature cataracts associated with hereditary retinal degeneration in pink-eyed, tan-hooded Royal College of Surgeons (RCS) rats. Rats fed a natural ingredient open formula NIH diet or a closed formula commercial diet had a cataract incidence of 27-29% by 3 to 12 months of age. In contrast, only 1 of 50 rats fed the AIN diet developed a mature cataract in one year. When the NIH diet and the commercial diet were pelleted with 25% of ground sunflower kernels, rats fed these diets had a delay in onset and a reduced incidence of mature cataracts to 18% and 5%, respectively. No mature cataracts occurred in rats fed the AIN diet supplemented with 25% sunflower kernels. All diets were fed to the parental generation as well as the progeny (experimental group). The rats were reared at a low level of illumination (1-3 footcandles inside the cage) to minimize effects of light. Prevention of mature cataracts by the AIN purified diet suggests that diets permitting cataracts to occur may have a constituent at a concentration innocuous for normal rats but beyond the homeostatic control of the RCS rat. Posterior subcapsular cataracts of RCS rats are a model for cataracts associated with human hereditary retinal degenerations, such as retinitis pigmentosa and gyrate atrophy. Manipulation of dietary ingredients allowed by the use of the AIN diet may permit identification of nutrients, nutrient interactions of toxic factors involved in cataractogenesis and its prevention.